Abstract-The purpose of this study was found out to investigate the response of some rice (Oryza sativa L.) cultivars to germination parameters under salinity stress. This study was carried out to confirm rice seedling growth performance and to examine a range of genetic variability for salinity tolerance among ten rice cultivars under seven salinity levels. A laboratory experiment was accompanied at Giza Central Seed Testing laboratory (CASC), Egypt. The results showed that rice cultivars significantly varied in means of Final Germination Percentage (FGP), Germination Rate (GR), Germination Index (GI), Vigor Index (VI), Root Length, Shoot Length, Root Fresh Weight, Shoot Fresh Weight, Root Dry Weight, Relative Dry Weight and Seedling Height Reduction. Sakha 102 and Sakha 106 had positive effects in most of studied characters while, Giza 181 cultivar had negative effects in most of germination parameters under study. Salinity levels significantly varied in all germination parameters under study except shoot dry weight character. Increasing salinity concentration from 0 to 14% NaCl gradually reduced averages of germination and seedling characters. All studied characters were significantly affected by the interaction between cultivars and salinity stress, vice versa, shoot, root fresh weight and root dry weight didn't affect by interaction. It could be established that for exploiting rice germination percentage and seedling parameters under salinity stress are recognized by using rice Sakha 102, Sakha 106, Sakha 104 and Egyptian Yasmin cultivars with increasing salinity levels up to 14% NaCl. These cultivars were more tolerant to salinity and suggested to use in breeding program for attractive rice production in Egypt .
Introduction
Rice is considered as a major cereal crop for more than 50% of the world population. There is a great shortage in rice production more than 25% of the recent production may be needed [1] . Moreover, rice ranks second after wheat crop as the national income is concerned. The excessive increase in population in Egypt needs to increase the total yield of this crop in order to overcome this lack in production through its cultivation in the newly reclaimed lands especially under saline conditions of such soil. Rice is one of the most effective and commercial means of reclaiming hundreds of thousands of hectares of saline lands in Egypt. Growth characters including shoot height, fresh weight, dry weight and leaf area of salt-stressed seedlings were inhibited, depending on rice genotypes [2] . Rice varieties showed a great variation in germination due to salinity effects. Many investigators concluded that differences among rice cultivars in germination characters and seedling parameters [3, 15, 17, 22] . Salinity is one of the major obstacles in enhancing rice production in growing areas in Egypt. Salinity decreases final germination percentage, speed of germination and led to reduction in shoot and root length and dry weight in all varieties and the magnitude of reduction increased with increasing salinity stress [11] . Therefore, development of salt tolerance varieties has been considered as one of strategies to increase rice production in saline prone Copyright: Copyright©2012 Kandil A.A., Sharief A.E. and Nassar E.S.E. This is an open-access article distributed under the terms of the Creative Commons Attribution License, which permits unrestricted use, distribution and reproduction in any medium, provided the original author and source are credited.
areas or irrigation with mixed water at the end of water rivers. Salt stress decreased seed vigor of rice cultivars, LD a superior cultivar under all salt stress which can be suggested for cultivation under salinity condition was obtained. [12, 14, 17, 20, 22] . It is very important to study the interaction effects of variability of sodium chloride effects within studied rice varieties [3, 11, 17] . The objectives of this research were aimed to study the performance of cultivars and salinity stress and their interactions on germination parameters of rice plants under laboratory conditions.
Materials and Methods
A laboratory experiment was conducted at Giza Central Seed Testing laboratory of Central Administration for Seed Testing and Certification (CASC), Ministry of Agriculture, Egypt during the period of December 2011 to January 2012 to study the response of rice (Oryza sativa L.) cultivars to germinate it under salinity stress and to confirm the seedling growth performance to examine a range of genetic variability for salinity tolerance among rice cultivars.
Treatments and Experimental Design
The experiment was arranged in factorial experiment in Randomized Complete Block Design (RCBD) with four replications. The experiment included 10 different rice cultivars which were gotten from Rice Research Institute at Sakha, ARC, MOA, Egypt. Studied rice cultivars were stored under normal conditions in paper bags include 5 cultivars belong to Japonica type and 5 cultivars belong to Indicia type as showed in Table 1 . Seven different salinity concentrations (NaCl) i.e. 0, 4%, 6%, 8%, 10%, 12% and 14% NaCl were used. Seeds of cultivars were surface sterilized by immersion for 5 minutes in sodium hypochlorite solution, then repeatedly washed with deionized water. Fifty seeds of uniform size in each treatment for each cultivar were allowed to germinate on a filter paper in 9 cm diameter petredishes. Each filter paper was moistened with a water solution at seven different NaCl concentrations. Thus, the whole experiment comprised 280 Petri dishes arranged in factorial experiment Randomized Complete Block Design (RCBD). The Petri dishes were placed in a growth chamber for 14 days at 28 ± C 0 for germination. [7, 19] .
 Germination Rate (GR): it was calculated according the following equation [6] .
 Germination Index (GI): according to the following equation described by [16] . It was calculated according the following equation.
 Vigor index (VI): it was calculated according to the following equation:
 Root length (cm).
 Shoot length (cm).  Root fresh weight (mg).  Shoot fresh weight (mg).  Root dry weight (mg).  Shoot dry weight (mg).
 Relative dry weight (RDW): It was calculated according to the following equation described by [12] .
 Seedling height reduction (SHR): It was calculated using the following equation described by [12] .
Statistical Analysis
All obtained data were statistically analyzed according to the technique of analysis of variance (ANOVA) for the split -plot design [9] . By using means of "MSTAT-C" computer software package. Least Significant Difference (LSD) method was used to test the differences between treatment means at 5% level of probability [21] .
Results and Discussion
Performance of Cultivars Results in Table 2 clearly showed that the ten tested cultivars of rice significantly varied for averages of root length (cm), shoot length (cm), root fresh weight (mg), shoot fresh weight (mg), root dry weight (mg), final germination percentage (FGP), germination rate (GR), germination index (GI), vigor index (VI), relative dry weight (RDW) and seedling height reduction (SHR mination percentage, without significant differences between them. It could be observed that both Sakha 102 and Sakha 106 cultivars more tolerant than other studied cultivars. In addition, Giza 178 and Egyptian Yasmin cvs moderate to salinity. The results clearly designated that Sakha 102, Sakha 104 and Giza 181 cultivars significantly surpassed the other studied cultivars in germination rate, without significant differences between them. Sakha102, Sakha 104, Giza 178 and Egyptian Yasmin cvs significantly surpassed other studied rice cultivars in germination index, without significant changes between them. Sakha 102, Sakha 104, Giza 178 and Egyptian Yasmin cvs was more tolerant to salinity up to 14% NaCl, while Sakha 105 was more sensitive to salinity.Sakha 106, Sakha 102 and Egyptian hybrid 1 CVs significantly surpassed the other studied cultivars in vigor index without significant differences between them. The differences between rice CVs in germination characters might be due to the genetical factors and heredity variation among the ten rice cvs under study which caused differed in germination characters. These results in good arrangement with those summarized that selected genotypes differently responded to salinity [7, 12, 18] . The differences between rice CVs in seedling parameters might be due to salt level side effects and to genetically factors and heredity variation among the ten studied CVs which differences in seedling parameters. Many similar deductions were reported with conclusion that salinity affect growth process and physiological consequences at advanced growth stages of genotypes [4, 11, 12, 18] .
Salinity Stress Effects
The results in Table 3 indicated that salinity stress treatments had significant effects on means of root length (cm), shoot length (cm), root fresh weight (mg), shoot fresh weight (mg), root dry weight (mg), final germination percentage (FGP), germination rate (GR), germination index (GI), vigor index (VI) and relative dry weight (RDW). Highest means of these fonts were recorded with control treatment. Highest salinity focus up to 14% NaCl recorded the lowest averages of these characters. Increasing salinity concentrations from 0 to 14% NaCl gradually decreased averages of root length (cm), shoot length (cm), root fresh weight (mg), shoot fresh weight (mg) and root dry weight (mg). Highest final germination percentage (96.87%) was recorded with the control treatment compared with other salinity concentrations, followed by 95.62 and 95.37% with 4% and 6% Nacl without significant differences between them. Highest salinity concentration i.e. 14% NaCl recorded the lowest final germination percentage which was 82.87%. Germination percentage not affected from increasing salinity levels from 0% to 10% NaCl, however, increasing it to 12 and 14% NaCl significantly decreased final germination percentage. Highest number of germination rate was recorded with control treatment compared with other salinity concentrations. Highest salinity concentration i.e. 14% NaCl recorded the lowest germination rate. Highest germination index was obtained from the control treat- ment and salinity at concentration of 4% NaCl compared with other salinity stress concentrations without significant differences between them, which were 98.7 and 97.15% respectively. Highest of salinity concentrations at 14% NaCl recorded the lowest germination index. Highest vigor index values was recorded with the control treatment compared with other salinity stress concentrations (13.88%) followed by salinity concentration of 4 and 6% NaCl as an intermediate value of salinity concentrations. Highest salinity levels 14% NaCl chronicled the lowest vigor index value. High levels of salinity affected on germination characters might be due to toxic effects of salinity stress. Salinity decreased germination typescripts of seeds which are directly related to the amount of absorbed water by the seed. [5, 8, 12, 13] . Seed germination was quantitative trait controlled by several gens and strongly affect by salt stress [22] . Tallest root length was recorded with the control treatment compared with other salinity stress levels. Highest salinity level i.e. 14% NaCl reduced root length and recorded the lowest root length. The second salinity level i.e. 6% NaCl came in the second rank. It could be concluded that reducing salinity levels from 14%, 12%, 10%, 8%, 6% to 4% NaCl reduced root length by 71.7%, 61.5%, 42.6%, 28.0% 21.7% and 7.5% respectively compared with control treatment. Reducing salinity levels from 14%, 12%, 10%, 8%, 6% to 4% NaCl reduced shoot length by 65.7%, 51.88%, 41.17%, 27.6, 18.55% and 8.44%, respectively compared without salinity i.e. control treatment. Highest weight of root fresh was obtained with the control treatment compared with other salinity levels, followed by 4% NaCl and 6% NaCl as intermediate values.
Highest salinity level i.e. 14% NaCl recorded the lowest root fresh weight. Reducing salinity levels from 14%, 12%, 10%, 8%, 6% to 4% NaCl reduced shoot fresh weight by 68.84%, 58.19%, 49.2%, 38.4%, 27.5, and 10.86% compared with the control treatment. Highest root dry weight was obtained from the control treatment compared with other salinity levels. Increasing salinity level to 4 and 6% NaCl came in the second and third rank after control. Highest salinity level 14% NaCl was recorded the lowest root dry weight. Highest shoot dry weight was obtained from the control treatment compared with other salinity levels, followed by 4 and 6% NaCl as intermediate values. Highest salinity level i.e. 14% NaCl recorded the lowest shoot dry weight. Highest relative dry weight was obtained from the control treatment compared with other salinity levels which was 100.0%, followed by salinity concentrations of 4 and 6% NaCl as an intermediate value of salinity levels. Highest salinity level of 14% NaCl recorded the lowest relative dry weight. Relative dry weight gradually decreased with increasing of salinity levels. Highest seedling height reduction was obtained from the salinity level of 14% NaCl treatment compared with other salinity concentrations, followed by salinity levels of 12 and 10% NaCl as an intermediate values of salinity levels. The control treatment recorded the lowest percentages of seedling height reduction value, followed by salinity level of 4 and 6% NaCl. The gradual decrease in seedling parameters with the increase in salinity as observed might be due to more inhibitory effect of NaCl salt to root growth compared to that of shoot growth and to sodium level in the shoots during early growth. In addition to the cellular toxicity of NaCl in rice seedlings and reduction of chlorophyll content under saline condition. [5, 8, 10] . Salinity decreased final germination percentage, speed of germination, germination energy percentage and led to reduction in shoot and root length and dry weight in all studied varieties and the magnitude of reduction increased with increasing salinity stress [11] .
Interaction Effects
The interaction between rice cultivars and salinity levels significantly affected final germination percentage as shown in Fig. 1 . Highest final germination percentage was produced from Sakha 102 and Sakha 106 cultivars with snowballing salinity levels up to 10% NaCl. Whereas, the lowest final germination percentages were resulted from sowing Sakha 105 and Egyptian Hybrid 2 cultivars at higher salinity levels of 14% NaCl without significant differences between them. Highest averages of germination rate were resulted from sowing Sakha 106, Sakha 104 and Egyptian Yasmin cvs and increasing salinity concentrations up to 10% NaCl without significant differences between them as shown in Fig. 2 . The lowest average of germination rate was resulted from sowing Sakha 105 and Egyptian hybrid 2 cultivars at higher salinity level of 14% NaCl without significant differences between them. Uppermost germination index was recorded with Sakha 102 and Sakha 106 cultivars with increasing salinity level up to 10% NaCl without significant differences between them as shown in Fig. 3 . On contrary, the lowest value of germination index was resulted from sowing Sakha 105 with higher salinity level of 14% NaCl. In addition, uppermost vigor index percentages were resulted from sowing Sakha 102 CV and the control treatment as shown in Fig. 4 . On conflicting, the lowest percentage of vigor index was resulted from Sakha 104 or Giza 181 cultivar with highest salinity levels of 14% NaCl. Tallest root length was chronicled with Sakha 106 cultivar and the control treatment as shown in Fig. 5 . Whilst, the shortest in root length were caused from sowing Sakha 104 or Giza 181 with high salinity concentration i.e.14% NaCl. Moreover, tallest shoot length was obtained from all studied cultivars at control treatment. Sakha 102 and Egyptian hybrid 1 at control treatment twisted tallest shoot length as shown in Fig. 6 Sakha 102, Sakha 104, Sakha 106 and Egyptian Yasmin cvs and control treatment without significant differences between them as shown in Fig. 7 . The lowest shoot dry weight was resulted from sowing Giza 181, Giza 182 and Sakha 104 cvs and salinity concentration of 14% NaCl without significant differences between them. Highest relative dry weight percentages were resulted from sowing all studied cvs with control treatment as shown in Fig. 8 . Snowballing salinity levels from 4% NaCl to 14% NaCl significantly reduced relative dry weight in all studied cvs. The lowest percentage of relative dry weight was resulted from sowing Giza 181, Giza 182 and Sakha 104 cvs with highest salinity levels of 14% NaCl. Highest percentages of seedling height reduction was occasioned from sowing Giza181 cultivar with salinity level of 14% NaCl treatment, followed by Sakha 102, Sakha 104 and Sakha 105 with salinity level of 14% NaCl without significant differences between them as shown in Fig. 9 . The lowest percentages of seedling height reduction were resulted from sowing all studied cvs with control treatment. Differences between cultivars tolerance to salinity may be due to higher proline, protein and starch content under salt stress [3] . Salt stress decreased vigor of all studied rice cultivars [17] . Kandil A.A., Sharief A.E. and Nassar E.S.E.
Fig7-Averages shoot dry weight mg as affected by the interaction between cultivars and salinity stress (NaCl %). 
Conclusion
It could be concluded that for maximizing rice germination percentage and seedling parameters under salinity stress are producing by using rice Sakha 102, Sakha 106, Sakha 104 and Egyptian Yasmin cultivars under salinity levels level up to 14% NaCl. These cultivars were more tolerant to salinity and recommended to use them in breeding program for enhancing rice production in Egypt. 
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